We show that the existing argument on the non-classicality of the continuous variable quantum teleportation (CVQT) experiment by the average fidelity criterion is incomplete therefore so far it is still unclear whether the CVQT experiment (Furusawa et al, Science,282, 706(1998)) is really non-classical.
The main argument on why the continuous variable quantum teleportation experiment [1] is non-classical is that it can teleport the coherent states with an average fidelity larger than 1 2 . As it is shown in Ref. [2] , given an ensemble of coherent states {|β } which distribute uniformly in the whole complex plane for β, if one takes a measurement on each states and obtain an outcome |α , in principle the average fidelity | α|β | 2 never exceeds 1 2 . Therefore, if certain scheme can teleport the coherent states which are uniformly distributed in the whole complex plane and the average fidelity between the outcome state and the original state is larger than 1 2 , it must be non-classical. Unfortunately, this conclusion is not applicable to the experimental results in Ref. [1] . In principle, in any experiment, no one is able to prepare an ensemble of coherent states which distribute uniformly in the whole complex plane, because doing so requires an infinite large energy. In the experiment [1] , the ensemble of states used is a uniform distribution over a finite area around the original point. This violates the condition required in applying average fidelity criterion, which requires the coherent states teleported be uniformly distributed in the whole complex plane. It has never been shown anywhere why a uniform distribution over that finite area can approximate the uniform distribution over the whole complex plane. Neither has it been shown under which condition one can reasonably take such an approximation or how good the approximation is. Note here a uniform distribution is quite different from a Gaussian distribution of exp(−λ|β| 2 ) with a positive parameter λ. In a Gaussian distribution with λ > 0, in principle one can always find a finite area around the original point so that the total probability outside the area is very small therefore the finite area approximates the whole complex plane very well. However, for a uniform distribution, i.e., λ = 0, this is not true. No matter how large a finite area is chosen, the total probability outside the area is always close to 1 therefore the outside area can never be ignored without an appropriate additional argument.
The entanglement source used in the experiment [1] are the two mode squeezed states in the form
In any real experiment, the parameter q must be smaller than
1. Given such an entanglement source, the average fidelity by any quantum teleportation with the coherent states to be teleported uniformly chosen from the whole complex plane must be 0 rather than 0.58 or any other significant value. This can be shown by a straightforward calculation. As it was shown in Ref. [3] , the outcome state of the teleportation
where
, r is the parameter in the two-mode squeezed state defined as tanh r = q, η is the efficiency of the photon detector,D(iξ) is the displacement operator. If the original state to be teleported is a coherent state, i.e.,ρ in = β β| and |β =D(β)|0 , the fidelity between the original state and the outcome state by the teleportation is
After calculation we find
With this formula, one can easily see that the average fidelity on β is obviously 0, given the coherent states uniformly distributed over the whole complex plane. Note thatσ > 0 for any practically existing two mode squeezed states. The experiment [1] has obtained an average fidelity of 0.58 only because it is limitted by using the small amplitude coherent states,
i.e., only the coherent states from a small area around the original point in the complex plane are chosen in the experiment. This obviously violates the condition for applying the average fidelity criterion itself. The average fidelity criterion [2] requires the coherent states be chosen from the whole complex plane. As we have shown, the average fidelity F must be 0 if the coherent states were really from a uniform distribution over the whole complex plane as required by the criterion itself. That is to say, no coherent state quantum teleportation experiment can be judged as non-classical through using the average fidelity
, because in such a case the average fidelity F by the teleportation is always 0 therefore never exceeds classical upper bound, 1 2 . Our conclusion here can be easily verified by the experimental set-up in Ref. [1] . In the experiment, if many larger amplitude coherents are included, the fidelity must decrease significantly. That is to say, if a sigificantly larger area in the complex plane is chosen for producing the coherent states, the average fidelity will drop to a value much smaller thatn 1 2
[4].
We are definitely not to claim that there is no way to verify the non-classicality of the CVQT experiment [1] . Neither do we claim that to demonstrate the non-classicality one must really prepare an ensemble of coherents over the whole complex plane. To strictly demonstrate the non-classicality of the CVQT experiment, one can use the criterion for the Gaussian distribution [2] with λ > 0 instead of a uniform distribution of the coherent
states. In such a Gaussian distribution, we can use a finite area to approximate the whole complex plane very well provided the total probability outside the area is negligible. To demonstrate the non-classicality, the existing experimental data in Ref. [1] can be treated in the following way: First find a real value λ > 0 so that the integration for the function [2] . If the former one is indeed larger than the later one, a non-classical teleportation experiment is verified.
In summary, we have shown that the average fidelity criterion of F > 1 2 [2] is not applicable to the CVQT experiment [1] . The average fidelity criterion requires the coherent states to be teleported be uniformly distributed in the whole complex plane while the real experimental result of the average fidelity is from an ensemble of coherent states in a finite area of the complex plane. A straightforward calculation shows that, the average fidelity is actually 0 in any quantum teleportation experiment using the pratically exisiting two mode squeezed states as the entanglment source and the coherent states uniformly distributed in the whole complex plane as the original states to be teleported. To know whether the CVQT experiment in Ref. [1] is really non-classical, a further study is needed.
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